University of Montana

ScholarWorks at University of Montana
Graduate Student Theses, Dissertations, &
Professional Papers

Graduate School

1954

Effect of verbalization over an increasing number of trials on the
efficiency of the learning of a manipulative task
Robert Earl Hoff
The University of Montana

Follow this and additional works at: https://scholarworks.umt.edu/etd

Let us know how access to this document benefits you.
Recommended Citation
Hoff, Robert Earl, "Effect of verbalization over an increasing number of trials on the efficiency of the
learning of a manipulative task" (1954). Graduate Student Theses, Dissertations, & Professional Papers.
4925.
https://scholarworks.umt.edu/etd/4925

This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an
authorized administrator of ScholarWorks at University of Montana. For more information, please contact
scholarworks@mso.umt.edu.

UM.C,

(a

ffS~<S

UMI Number: EP40389

All rights reserved
INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be.removed,
a note will indicate the deletion.

UMI EP40389
Published by ProQuest LLC (2014). Copyright in the Dissertation held by the Author.
Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against
unauthorized copying under Title 17, United States Code

ProQuest LLC.
789 East Eisenhower Parkway
P.O. Box 1346
Ann Arbor, Ml 48106- 1346

'the author is esfeciaiif indebted to
Prefeaabf Bert B* SapfsnfieM for his generous
.aaslabanbe and constant guidance throughput the
entire werh and hie wife. Patricia who has aided
and encouraged him throughout*
1..* I* I,

TABLE O f CONTENTS

LIST OF TABLES

..........

lv

LIST OF ILLUSTRATIONS . . . . . . . . . . . . . . . . .

v

Chapter
I,
II.

REVIEW OF TBS LITERATURE

1

Till PROBLEM AND DEFINITIONS US8B
Statement of the problem

. . . . . . .

10

. . . . . . . . . .

11

Definition of berms . , » * . . . .

...

, .

12

Description of t a s k ...........................
in.

asseRimoN

of p r o c e d u r e

...........

u

Pilot phase . . . . . . . . . . . . . . . . .
Experimental phase
IV.
V.

. . .. . . . . .

STATISTICAL ANALX3IS OF THE DATA

13

. . «

.......

SHMW.RI AND CONCLUSIONS...............

14
.

15

.

20

31

APPENDIX A

„ . . . ...................................... 35

APPENDIX B

. . . . . . . .

BIBLIOGRAPHY

. . . ,

...................

............ ..

U
. .

53

U S T OF fABIES
fable

Page

I* Results of Study

by C« J* Warden

II,* Results of Study by B# W* Husband
III*
IV*

Bata from Pilot Study. * * * * * ......
Bata on

Group I

VI*

Bata on

Group II . « . * * . ♦

VIXX*
XX*
X*

• ♦ * * « *

Resulta of Study by 1* M. Thompson . * * » * ♦

V*

VII*

1

4

lb

» » » . # , * . * « * « . * *

Bata on Group III

2

21

. .............

23

* * .............. * * . * .

25

Bata on Group I V .......................... * *

27

Bata on

20

Group V

................

Comparison of Means, Differences Between
Means* Correlations and
Scores
Between the Control and Experimental
Sub-groups * .......... * ...............

.

30

list of
figir#
1*

Fage

Bub-fest A*2 of :the f a r i m MoGha.ni.eal
4asfml>iF; fast .** • • .

2* .

*.* * * ♦'>'>'•'.*■>■ r

&#k &£ the Fartae leoMnie&X ■ ■;
toaemhly

f#st:*.* * * .♦ .** * * ■*■.* * ♦ * . .

1

4

This study is concerned with investigating the
effect# of verbalization on the efficiency of learning a
manipulative task*

It becomes necessary therefore to

describe the work leading, up to this study.*
In 1924 0* J. Warden^1 published an experiment relative
fill! I

lode #£ Att

*«*

of.
sSi« acts

fefcehli e f "" .Trials "i
to Leirn
Total 1lo.
Mean

Word Sanction

2$

41*7

•

Bunge

32*2

16*62

Visual Imagery

18

30.0

67.9

41-1G4

Motor leaction

17

28*3

123*9

72-195

to this study.

The problem.was to analyse the various

inodes of attack'by subject# who were wholly naive as to
the methods to be employed* and who* therefore' were left to

J. Warden* *The Belative Economy of Various Mode#
of Attack in the Mastery of a Stylus Maze,11 Journal of
.Experimental Psychology. Vol. 7 f'So* 4» AuguSt'X924>'p. 243*

"hit* upon" such modes of reaction as each was able to do in
mastering the situation*

two forms of a stylus maze were

used with accompanying written instructions,

The written

instructions contained no reference as to how to approach
the problem., just that the subject was to r,ge through" the
mase three times, out of four without an error,*,

then a

follow-up questionnaire was given to find out how the sub*
jects had approached the problem#,

the. different methods

were compared with the number of trials required to reach
the criterion#

It was found that the word.reaction required

one*half as many trials.as the visual imagery and’one*lburth
as many trials as the motor reaction#
In if31 B* W. husband^ reported a study on methods

Trials

Seo re Error*$

Verbal

10.1

20

Visual

15.0

29

m

Motor

25.S

23

802

lode of Attack

Time Seconds .
;.3.5#

of learning. ■The problem' was to study *internal aspects1* of
the learning process.

A four*section multiple*! high relief

% . W* Husband, "Analysis of Methods in human Mas©
learning," Journal of 'jenetlc Psychology. 1931, Vol. 39,
p p . 2$a*2?««'

finger mas# wag: set 'as the task for blindfolded adult s ). the
subjects -were divide#' into, fear groups #f eighty each,
pr&etlciai'on one, two* three an# four sections respectively.
it was' found that three- qualitative methods.' were- use# in
learning* verbal* motor* and visual* as well as combinations
■of these) an# that individuals .sometimes shifted from one
method to another*

the verbal, {counting} was use# by the

greatest number of subjects* the .visual {imagery) by., the.
fewest.'-# is .measure# by learning stores the: verbal method
*
was found to be the most efficient* and-the .motor method- the
least so*

3
In .a- study conducted in tfkk by 1* M* Thompson,

six

groups of children learned to assemble a mechanical.pussle*
f# each .group the experimenter demonstrated the assembly
procedure* but with different amounts of verbal explanation*
h report of the results is found in fable ill on the follow**
ing page*. It was concluded that•the greater the amount
■of.verbalisation* the more rapidly the children learned the
task*
according to G. E* lagsdale , motor activities are
learned through observation* trial, -an# error* and reflective
thinking* "fh@y are learned as .means to ends* efficient
learning.implying interest in .the end result* .III.health*
poor'motivation* poor equipment or inadequate method'or
3fc M*. Thompson., f*The Bole of Verbalisation in learning from ■lamonstratioms*^, Ph* Ih Thesis* Yale University*

TABLE III

Humber of
Subjects

Average Ho
of Trials

Group

Procedure

1.

Silent demonstration
given, with child re
quired to count in
order to prevent ver
balization of the
task*

3

25

2*

Silent demonstration
but child describes
the procedure orally*

22

22

3.

Demonstrator gives
partial description
of the task and the
child watches silently*

25

16*2

4»

Demonstrator describes
procedure fully, and
child watches*

25

14*1

5*

Child describes pro
cedure* Teacher makes
corrections when child’s
description is in error.

25

12*4

6.

Same as in five (above)
except that the pieces
are numbered in the order
in which they are to be
, assembled*

25

9*5

style may inhibit progress* ■ Such maturetional factors as
strength| endurance, speed and mental and social, maturity
have important relations to motor activity.**
Francis fan Boson and Harold Sqblosterg published the
results of a study in Xf|4*'ih which fifty-one subjects
learned to locate and actuate ten pairs of switches, so
connected that a bu&zer sounded when each correct pair was
turned on*

At the same time they learned ten pairs of

nonsense syllables, attached as labels to the switches:*.
After three .correct trials,, they were given, a pre-retention
test on the two- types of materials separately , and divided
into three.groups*

the groups came back for pist-retention

tests after one , seven and twenty-eight? days respectively.Shore were no significant differences in retention between
the two types of.materials after any of the retention
intervals.* "She actuation of the'paired switches is believed
to be a perceptual-motor activity, fairly fret from verbal
elements*

therefore* the results- disprove the hypothesis

that motor materials are retained better than verbal ones
€
if both are organised in the same manner*
fhe .present study is concerned with a modification

^C. &*. Sagsdale, ,eHow Children learn Motor Types of
Activities*1* Sited in fhc. 'Forty-ninth I earhook of the
latlonal Society for the -Study of Education. " Fart I*
learning and instruction* 'University of'Chicago Press* XffO*
fFrancis fan Busen and Harold Schlosberg, ^Further
Study of the Eettmbion of Verbal and Motor Skills*n dournal

1950.

The purpose of the Purdue study was to determine

whether a

who after describing each operation of a

manipulative task as he performed it , would respire fewer
trials. to meet a criterion of mastery than one who had m %
m

verbalized*

The subjects, students at. Purdue University,

were'divided into two matched groups and individually taught
to assemble Sub~best A*4 of the Purdue Mechanical Assembly
Test•?

During the instruction period, the experimental

group verbally described each operation, of the task as they
performed It and the control group performed the task with*out verbalizing*

The groups then repetitively performed

the task until they reached a pre-established criterion of
performance^

The number of trials and the time and errors

on each trial were recorded*

Am analysis of the differences

of the means and standard deviations between the experimental
and control groups on the measures of performance revealed
$
that all differences were non^sigaificant'* ' It should be
pointed out that the subjects verbalized on only one trial.
The possibility exists that verbalization over a .greater
number of trials might have a positive effect on the ability

% i l X S a m Gary, Jr., "The Effects of Verbalization on
the iumber of Trials Esquired to learn a Manipulative Task,"
M* A. Thesis, Purdue University., 1910*
^Maurice it* Graney, "the Comsbruetiom and Assembly of
the Purdue Mechanical Assembly Test," Ph. D. Thesis, Purdue
University, 1942.

-7-

ILLUSTRATION I
SUB-TEST A-2
PURDUE MECHANICAL ASSEMBLY TEST

-3-

ILLUSTRATION II
SUB-TEST A-4
PURDUE MECHANICAL ASSEMBLY TEST

of a learner to perform a bask*
the review of the literature indicates that verbal! za**
t:im

may possibly have a positive effect on the learning, of

certain type# of motor tasks*

Much experimentation remain#

be be done before the role of; verbalization can. be adequately
understood*

lb is the purpose Of this study to attempt to

■contribute evidence in this area.*

After the imited .State# entered World far II f it
faced a lae& of trained .manpower.

As a consequence of the

situation the dot Instructor Training Program was set op by
1
the War ;:lsapewer Commission* ■the purpose of the pregraa
was to show-employere- how to teach their employees the mew
Jobs in the most' efficient manner*

The four procedural

steps contained in the dot Instruction Training. Manual are
stated as fellows*

Put him at■ease*
State the job and find out what he
already hnows about lb*
fob him Interested In learning Job,
flace in correct position*
present the Iteration
fall* show and illustrate one
.important.step at a time.
Stress each hey point.

% ® b Instruction* Training Within .Industry Service,
Bureau of"fra inihg ,""1ar Manpower Oommission^ Washington,
D.C, t

Instruct clearly, completely* and
patiently, but no more than he can
master*
Step XXX

fry Out Performance
May® him do the job*

Correct errors#

Have him explain each key point to
you as he does the Job a&aln*
Continue until you know he knows*

Put him on his own#

Designate to

whom he goes for help*
Check frequently*

Encourage

questions*
taper off extra coaching and close
follow- up*^
I*

S f A f B M T OF fHE F10B1EM

Contained in Step III above is the instruction to
the learner to explain each key point to the instructor
as he does the job#

the implications of this statement

are that verbalisation of the operations involved in the
task will increase the efficiency of the learning process*
This is a widely accepted principle for training industrial
employees*

Although it is an accepted principle its

validity has not been satisfactorily demonstrated.

This

study is primarily concerned with investigating the effects
of verbalisation on the efficiency of the learning of a
manipulative task.

The hypothesis may be stated:

verballza-

tion will increase the efficiency of the learning of a
manipulative task,
IX,
Verbalize

DEFINITION OF TERMS
To express in speech; to name or
describe in words.

Manipulate

To treat, work or operate with the
hands, or by mechanical means.^

Learner

Defined in this study as the subjects
participating in this experiment.
The analogy is drawn between these
subjects and the industrial employee
being trained,

Efficiency

Defined in this study as the amount
of time required to perform the
manipulative task*

Task

Defined in this study as Sub-tests
A**2 and A-*4 of the Purdue Mechanical
Assembly Test,'*

3hebsters International Dictionary, 1949*
Hbid»
^Maurice R, Graney,

cit*

fhe furdne l&echanieal Assembly Test was designed and
built by Maurice B* (taaey at Furdue flfniv«r»4ty in lf43»
The teat consists of eight sub* bests,, in two- forms (A and
§1#

The two forms were- matched so that A*l' is equivalent

'to B-l, A-& to JWfct A-3 to t-3 and M 4 to B-4*

The parts

of each for© increase in difficulty from A*1 to A<*2 to A*3
to &-V*

The test has a reliability of *17*

Two factors.

were found to be present which influ©need the test, meehani
eal insight and mechanical experience*
7
tests A«*2 and A-4 were -used,*

hltaldL
?3ee Illustrations one and two*

In this study sub-

|a order to investigate the effect of verbalination
over as increasing number of trials., on the' learning of a
manipulative- task, it was necessary' to divide the emperimental iesign into two phases*
k n o w as the pilot phdse*-

the first phase will be

The second phase will be k n o w

as the- experimenhal phase*
i*

fiiif n m

In the pilot phase it was necessary to find 1
mm
predictive the performance on sub-test 4-2 is of performance
1
on A
' It also allowed the experimenter to become famil•i&rwlbh. the standardised procedure for administering sub*
2
tests A-2 and 4*4*" Forty subjects, students at Montana
State University, were used in the ■pilot phase*

Each

sabjest was individually taught to .assemble- sub*test 4-2.
■this was accomplished by-having each subject:watch as the
experimenter articulately described each -operttion as it
was performed *

Then the subjects performed the assembly

^Maurice Bliraney , ©g* e.tb»
% a e Appendix A.

as the instructor verbalised the standard training procedure
instructions*

the subjects were then given one practice

trial, with assistance if desired.
three time^trials were given#

After the practice trial *

the time required to perform

the assembly on each trial was recorded and an average of
the times -was assigned to each subject as his score on sub-*
test- A**2U^

the same procedure.was followed on sub*teat .4*1*

A form of -the pearson product.moment correlation formula
was -used in determining the correlation coefficient between
the scores on k~*2 m i

A*4.

A correlation coefficient of

.67 was found#:

As has been stated., the implications of the direc*
tiens contained in the lob Instruction training Manual^
are that verbalisation, of the instructions, by a learner,,
will positively affect the learning, and hence the per*
formanee, of an industrial task.#
jr.5 .reported, that there were m

fhe study by William Cary,
significant differences

between the number of trials, required to lean* a manipu*
latlve task when one group verbalises, on one practice
trial, and the other group does not*

fhe possibility exists

however, that verbalisation may affect the learning in
H m

fable If, pp. 16*1?.*

% © b instructors training Manual, ©g. git*
^william Cary, jr., op* cit.

a**!

TABLE XV
BATA FROM PILOT STUDY

M/N
Subject No.

Time on A~Z
(seconds)

Ave,

Time on A**4
{seconds)
83

Ave

1,

49

42

39

43.7

2*

90

64

52

68.6

3*

42

36

36

38.7

93

74

77

81.3

if*

42

38

31

37.0

65

6?

60

64.O

5.

50

45

39

44.7

85

64

67

72.0

6.

60

47

40

49.0

115 100

95

103.0

7.

72

37

43

50.7

110

96

80

95.3

S.

32

31

31

31.3

67

74

59

66,6

9.

52

45

43

46.6

116

99

85

100,0

10.

48

45

43

45.3

77

75

67

73,0

11.

54

36

39

43.0

78

65

63

68.7

12.

57

42

40

46.3

129 100

86

105.0

13.

56

43

39

46.0

100

73

6?

80,0

14.

48

35

33

38.6

79

93

65

79.0

15.

35

43

35

37.6

73

66

63

67.3

16.

39

38

44

40.3

100

73

70

81,0

17.

51

45

47

47.6

90

81

98

89.6

18.

70

42

35

49.0

85

72

71

76,0

19.

44

45

46

45.0

95

80

70

81.6

20.

45

51

40

45.3

76

91

72

79.6

70

81.7

195 123 102

140,0

92

•17TABLE IV
DATA FROM PILOT STUDY (CONTINUED)

3

iso*

Time on A ~2
(seconds)

Ave*

Time on A~4
(seconds)

Ave

21.

43

33

32

36.0

78

78

84

80.0

22.

52

44

40

52;0

84

70

61

71.6

23.

47

43

32

40; 6

70

70

64

68.0

24.

72

40

35

49;0

98

74

61

77.7

25.

39

33

33

35.0

83

70

64

72.3

26.

46

39

38

41;0

79

69

66

71.3

27.

44

42

41

42.3

105

81

79

88.3

23.

60

40

43

47.6

83

86

64

84.3

29.

51

44

41

45.3

98

80

80

86.0

30.

33

30

29

30.6

80

67

59

68.6

31.

90

70

54

71.3

137 110

98

U5.0

32.

43

40

35

41.0

126

85

70

93.6

33.

58

95

57

70.0

106

98

87

97.0

34.

42

36

32

36.6

66

58

55

59.6

35.

43

36

37

40.3

65

66

53

61.3

36.

41

41

34

38.6

71

60

61

64.O

37.

51

39

39

43.0

87

79

67

77.6

38.

68

38

38

48.0

73

70

73

72.0

39-

46

33

29

36.0

71

51

54

60.6

40.

33

42

69

49*6

80

73

67

73.3

berms of some other criterion such as time required to
learn#

This study has .investigated the effects of verbalisa*

tioii. oyer an increasing number of trials on the learning
(performance time)"of a manipulative' task*
The, experimental design may .he stated as ■followst ■
fifty subjects| male students'at Montana State University*
were used in the 'experimental phase#

In .group I the subjects

were individually taught to assemble sub-test A-2 * following
the standard training, procedure described in the pilot phase
and .Appendix A*

the average time for their three timed ■

trials was recorded*
control group {01) #

The subjects were then placed in the
When someone else performed on A-2 in

the same average time as that of a subject' already in the
control group (Cl)* (plus or minus one second), he was •
placed in the experimental group (IX)*

'This allowed the

matching to be done as the experiment progressed#

The •

Subjects in the control group (€1.) were then presented with
4*4*

The experimenter articulately described each opera*#

tion of the task as he assembled xt*.

The subjects o|served

as the experimenter performed the task *

Then, the subjects

in the control group (Cl) were given one practice trial*,
with help if desired..#

Following this, one time trial was

given and the time required to perform the task was record*
ed.

The procedure for the experimental, group (IX) was the

same, except that on the practice trial each member of •the
experimental group (II) received the instruction, to describe

to the experimenter each operation an he (the subject) per*
5
formed it.
the mean of the time scores made by the control
group (Cl) and by the experimental group (El) were compared*
this was accomplished by finding the value of f*tTf (some*
times called the critical ratio) and comparing the differ*
enees to find whether any of the differences were statist!*
cally significant*.
chapter*

The results are reported in the following
/
The procedure for groups 11, III, IV and V was the

same, except that the number of practice trials was in
creased by one for each successive group*

The purpose of this chapter is to present the
findings of the study*

The problem was to investigate the

effects of verbalisation on the learning of a manipulative
task over an increasing number of' trials*'
were divided Into five matched groups,

the subjects

Croup I received

■one trial*, group 11 two trials*. .group til three trials*
.group

If four trials and'group ? five;trials.

The findings

are presented and discussed'"in this order.
Ijlata on group I.
.................

Table f .

*''

Date for group I are found in
■■j ■

The experimenter performed one assembly on sub*

test 4*4 articulately describing the correct procedure as
the subjects watched.
practice trial..

The subjects were then given one

The control group (Cl) did not verbalise

the instructions on their practice trial and the experi
mental group (.1.1) did.

Each group received one timed trial...

The mean performance time for the control group (Cl) was
91,.6 seconds while the mean performance time for' the. exper*
imental. group (11) was

seconds*

The experimental

group' (El) required: 1*1 seconds less time than the control
group

(Cl) to perform: the assembly.

The valueof r?t” ,

<■ IPIW«>IB^W lijlWMlni» WhiwiJV|
.»^Hji

$o&$roi Group I.
SuW
Mo*

Experimental Group I

Ave* time
on k*>2

time on
Jk*h

' Sub* '
Mo*

Avo* fime
on A*2.

time on
. A«*4

%i
2>
■3 *
44;
ff
. : »

*

«

.

s 91*-6 .

gorreiittion ${: *10
?*t* {.or ■triti,cal .rati.o)

loan. $ $$.*$

sometimes called the critical ratio, was I.*##*'

the value

of ,ft" indieabei that- the difference between. the Mean# we#,
not significant at the $$ level#

In order to reboot the

"null bypebheais" at the 5$ level of confidence the value of
"b" would have to reach a value Of 2*776.

It May he eon*'

eluded that' verbalisation, On one practice trial , will not
sigaiilo-aiibly affect-the performance on sub*te$t JU4*
,.. Bata on group It*
table VI.

Bata on group II are found in

the e^perlMenMr performed one- assembly on sub*

tost &*4 , articulately describing the correct procedure, at
the subject's watched*
practice trials,

the subjects were then given two

the control group -(02) did not verbalise

the Instructions on the two- practice, trials and' the expcri-*
cental group did*
trial*,

Both groups were then given one timed

the mean performance time for the control group

($2) was 19*1

seconds while the mean performance time for

the experimental group
mental .grOip

(12) was 2t.fi seconds.-

(®2) required 2.-9 seconds

fhe experi

longer than the

control group (it) to-perform, the -assembly..' the value for
!,tw was I.760, a value that- Is not significant at the %$
level.

ll&heugh the difference between the means -of the

time scores seems to Indicate that verbalisation interfered
with, the performance on &*>k+ it may be concluded that the
difference resulted from chance factors alone- and that
verbalisation on two- practice trials cannot be expected to

-23-

TABLE VI
DATA ON GROUP II

Experimental Group II

Control Group II
Sub.
No.

Ave. Time
on A-2

Time on
A-4

Sub.
No.

Ave Time
on A-2

Time on
A-4

11.

49.0

115

16.

50.0

110

12.

32.6

72

17.

31.6

76

13.

53.3

86

18.

53.3

115

14.

33.6

79

19.

33.6

80

15.

35.0

66

20.

34.3

65

Mean r 63.6
Correlation

9

,54

«tw (or critical ratio)

9

1*760

Mean - 89.2

affect the performanc e on A-4*
Bata on groan H i *
Table VII*

Data on group 111 are found. I n .

the experimenter performed one assembly on sub-

test A-4* articulately describing, the correct procedure as
the subjects watched*
practice trials*-

the subjects were then given three'

the control group (C3) did not'verbalize

the instructions on the three practice trials and the*
experimental group (13) did*
timed trial*

Each group then received one

the mean performance time for the control

group (C3,) was 79*4 ■seconds, while the mean of the times for
the experimental, group- (B3) was 74*3 seconds*

The experi

mental group (S3) required 4*6 seconds less time to assemble
sub-test 1 - 4 'than the control group {03) *

The value of ”tft

was l*i$l* a value that is not significant at t h e : l e v e l ,
of confidence*.

.Since the value of wt" was not significant,,

the. difference between the mean performance times is
attributable to chance factors .alone.*

It is conclmdei that.

■verbalization, on three' practice trials will not affect the
performance on sub-test A-4*
Bata on group If*
Table fill*

Bata on group If are found in

The experimenter performed one assembly on

sub-test A-4, articulately describing the correct procedure
as the subjects watched.*.
practice trials.

The subjects were then given four

The control group (C4) did not verbalize

the instructions on the four practice trials and the
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TABDE VII
DATA ON GROUP III

Experimental Group III

Control Group III

Ave* Time
on A* 2

Sub*
Ho.

Ave. Time
on A~2

21*

45*0

63

26*

45*3

71

22.

47*3

104

27*

47*6

62

23;

35*0

73

26*

36*0

66

24*

32*0

57

29*

33*0

63

25*

41*6

SO

30.

42*6

72

Time on
A-4

Sub*
Mo*

Mean - 79*4
Correlation » *45
tft” (or critical^ratio) s 1*161

Time on
A—4

Mean — 74*6

eXfm r & m m t & l group (E4) 4id*
one timed trial*

Both groups were then given

The mean performance time for the control

group (€4) was. 63 *.# seconds while the mean- performance time
for the experimental group (B4) was 6§,6 seconds*

the

experimental, group (B4) required 1*# seconds longer to
perform on sub-be at ,4-4 than;, the control group (#4)*

the

value of **tfl was .3754) a value that is not significant at
the 5$ level.of.confidence*■ It is concluded that verbaliza
tion on fear practice trials will not'significantlv. affect
the performance on. sub-beat ■4-4*
'
■Bata on group' |>

IX.

Bata on group ? are found in Table

The experimenter performed one assembly on sub-test 4-4,

articulately describing the correct procedure as the sub
jects watched*
trials*

The subjects were then given five practice

The control group {#51 did not verbalize the.

instructions .on the five practice trials and the experimental
.group (if i did*

iach group was then given one timed trial*

the mean .performance time for the control group' (#5) was

64*6 seconds while the mean performance time for the ex
perimental group I'SSi was 6?*i seconds*

the experimental

group .required 3*2 seconds longer than the control group, to
perform on sub-test A-4*

The value of tftt? was #4200, a

value: that is not significant at the %$ level of Confidence#
It may be concluded that •verbalisation on five practice
trials will not. significantly’affect the 'performance on sub-

fA S L & f i l l

itntrol Groap If

on h*2

I&pirlmontai Group If
'Him& nn
&**4

on
on k~2

k*4

41*4

.0
.4
Moan :g 6f ,6

Gorrolatioa .$■ *69
*t**' (or critical ratio) $ *.

+(wt

■

Table ! provides comparisons of the means * the differ*
eheea between the means., the correlations between groups,,
and. the values of f*tw for each of the five coatroi greops and
experimental, groups,

Analysis of the differences;between the

meaii'performanc#. times for the control and experimental
snb*groaps reveal that none of the differences w m statist
ticaliy significant ■? It may be cone laded that verbalisation;
of -the instractions will not significantly affect the
performance on smb*test a~4*

m i w s 'i

Qrrnp

Meaa of’ lean of
Control
Sxper#

Oorroia&ioma

*t«

1*6

*10

1*636

#9*a

*4*4

*54

. ■ 3l*74<

%

91*4

if# 8

31

<3*4

III

79*4

74*6

4 *6

*54

i*iii

If

63*#

6|*6

*1*6

.69

■*.375

f

64*6

67*#

**3*%

*49

*420

’
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the principle' that verbalisation of the instructions,
by a learner, will increase' the efficiency of the learning ■
of an industrial task is widely accepted in industry*

How*

ever ■the validity of this- prineipir has not been satisfactory
ily demonstrated#
k review of the literature indicated that verbal!say
tlon may increase'the efficiency of learning, in certain'
experimental situations*

Only one other study aimed at

investigating the hypothesis, that verbalisation of the in
structions will increase the efficiency.of'learning an
industrial.task*_ That study, by William Oary, dr#, indicated
that verbalisation will not affect the number of trials
required to reach a given criterion of learning*
this study investigated the effects of verbalisation
over an increasing number of trials on the amount of time
required to,perform, a manipulative task*

the hypothesis was

that verbalisation will increase' the efficiency of learning
a manipulative task*

In this study verbalisation referred

to the articulation of the instructions (or procedure) by

the subjects' in the experimental .groups*

The criterion of

learning was established as the amount of time* in- seconda*,
required to perform the am m b ' l f of sub*beat A-4 of the

Purdue Mechanical Assembly feat.*

The apparatus consisted of

sub-bests A-2 and A-4 of the Purdue Mechanical Assembly Test,
The two tests were matched in the pilot phase of this study,

in which the 'Correlation between the two sub-tests was.found
to be *67*

Fifty subjects-, students at Montana.State

University.,. were divided into five matched .groups*
received'one practice trial and one timed trial*

Group I
fhe con

trol group (Gl). d i d ’not verbalise the instractions on-theone practice rtrial and'the experimental pro up {E l } did*. ..The
procedure for Groups JJ-through V was'-the same except- that•
the ■number, of practice trials, was increased by one' for each '
following group*

A comparison of the mean performance times

for the control and experimental sub-groups for each of the '
five matched groups revealed that ' m m of the differences
was statistically significant*
II* GGIGMilGI
In most experiments of this nature the best'that is
usually accomplished is a redefinition of the major' hypothec
sis*

The study done by William Gary, Jr. indicated that

verbalisation of instructions does not significantly affect
the number of trials required to learn a manipulative bash*
the present study has yielded a Similar generalisation*

However, before a. final conclusion may be drawn, there are
certain factors which must be taken- into consideration*
/first* it must be recognised that the subjects .in this study
were eoilsge students*

It is possible that quite different

results would be found'- with a different population-* .Thesecond 'consideration to be taken into account Is the nature
of the experimental apparatus*.

The correlation .between, the

performance- on sute^test A-2 and A-4 of .the Purdue Mechanical
Assembly 'Test was .67*

Although a correlation of,this sis©

is often, found between two' tests which purportedly measure
the same funebion.t the error 'involved In prediction is still
quite.large•*

This factor decreases the -efficiency of the

matching process'and ultimately the- probability of .finding
statistically .significant 'results*

The possibility also

exists that the learning of the ■nomenclature of, the parts
for each test- contained in the standardised training pro
cedure instructions would interfere- with the ability of the
subjects to learn the .relationships between the.partsj

This

is an observation of the experimenter and has not been satis**
factorlly demonstrated.

The analysis of the results of this

study indicated, that the''"differences between mean performance
scores for those subjects who verbalised the instruction#
(or procedure) and for those subject# who did not were
statistically■non*significant.
though verbalisation of the instructions (or pro
cedure) by the#© subjects did not significantly affect the

Purdue Meoha&ie&l M s e m h l y fast* it is still possible to
hypothesise that verbalisation may he e&peeted to inereaae ,
the effieleaey of learning other manipulative .tasks#-

PROCEDURE FOLLOWS© ZM PILOT PHASE

I.

PSEPAlS THE M A R N E I

A.

fhib him at ease.

Explain to him the purpose of

the experiment and briefly what is expected.

?,Th© purpose of this experiment is to compare two
testa*
^first*. I. will teach you how to assemble this box
(pointing to

After I have taught you the correct

procedure, you will then assemble the box three times*
I will then average your times on.these three trials*
"X mill then teach you to assemble this box (points
lag to JU41*

After I have taught' you the correct pro

cedure , you will then assemble the box three times*

1

will then average your times on these /three trials and
■i

compare your performances on the two tests* *

A*

lave the learner -ever m d behind you in proper

petition -for correct .-angle -and perspective and proceed
to tell and show him the correct procedure to be followed,
in assembling the box.

' ftfhls is the correct procedure to be followed in
assembling this. box*.
^intsp the long'rod by the pin with the left hand*,
told the rod so that the- pin 1$ up and to the left#-

With

the aid of the right hand* -guide the rod through the -slot
in the right-hand side of the box and position the rod
on the two rectangularly grooved posts so that the pin
is in line with the -gear post#
**#rasp the link with the box-like projection with
the left hand#

Preposition the link so- that the box-like

projection is up and the pin is closest.to you#

Holding

the ■link' in the left hand-* grasp the thumbscrew in the
right hand-*

Insert in the hold of the projection and

tighten as far as possible,*

With the screw facing you*

position the link on the two rectangularly grooved posts to
the far aide of the box*

Align the pin with the g@ir poet

.and the rod pin#
tfireap the link with the slotted end with the left
hand#

turn the link so that the slotted end is pointing

away from you#

.Position the link over the three pins* with

the slotted end' going over the far pin*
shaft with the right hand#.

Grasp the crank

Position the longer' 'Shaft with

the gear (pointing to the part) over the pivot of the near'
hearing post#

Push the shaft firmly against the pivot

forcing the pivot inward#

ilowly relax the pressure on the

pivot and guide the other shaft over the pivot on the
opposite hearing post#

Turn the wishbone down#

#W4$ti the left hand grasp the connectlag rod and
position the curved end (pointing to curve) over the
thumbscrew#

fush the assembly slightly to the left so that

the other end can. be positioned, m

the wishbone of the

crankshaft#
ltGrasp the shaft with the right hand*

Guide the

shaft through the hole in the.left.hand side,of the box#
Insert the shaft in the grooves of the two gear posts#
Push the shaft to the left so that the base of the bevel
gear fits snugly against the bearing post#
m

Ixert pressure

the shaft, next to the bearing post and .snap' the shaft

into position*
*&?»!> the bearing cap on the sides with the thumb

and index. finger of the right hand#

Position the cap- on

the hearing, .poet -placing the pin in the smaller hole*
■^Irasp the handle with the left hand and posit ion. on
the .shaft.protruding from the left-hand aide of the box.
ttfhl© completes the assembly*1*

4#

Seat the learner noting that he is comfortable*

fell him what he is expected to do*
emphasise kef point*

Speak slowly and.

'

• "This time 1 will describe each o-psration for assemb-*
ling the box and you will perform each operation.as X so
indicate* ^(The instructions given to the learner will be
substantially the same as those described ip step 1.1*}

B.

Slide the box to the side of the subject and

disassemble it returning each part to its., correct position
on the mounting board*

Then position the box in front of

the subject and proceed with the ins tract ions-*.

**you will have m ® mere practice trial on this box.
This time I want you to assemble the parts in the box. as
I hare shown you*

.Ask me any question which might occur**1'

I W ■ TIST T H A I S

A*

After the subject has assembled the box, slide it

to the side and' disassemble it.

Then position the box in _

front of the subject.*

**fem will now assemble the box three times*,

in the

event you make a mistake correct it and finish the assembly.
I will record the length of time it takes you to assemble
the box on ‘each ■assembly*
ttAre there any questionst
- wleady?■
^0olw

B.

istart watch)

Upon completion of the task tell the subject the

length of time in which he assembled the box and. record it
in ■seconds*.

Q,

Slide the box to the side and disassemble it*

then position the box in front of the subject*
0*. .lav# the subject assemble the box twice more-*
Record the time in seconds after each assembly#
E #. Average the times for the three trials*

SfAlMRB fjtAlWHO .RIMfflflB '
fflft SHB-fBSf A-4

I*

f m m r n stiB-fisf a-4

A*

As the subject is already familiar with the

.purpose and procedure of the experiment* proceed to
demonstrate box A-4*

Have the learner over and behind you

slightly to the'left*

fell and show- him the .correct pro

cedure to be followed in assembling the box*

imfmrnxom m

toe. i ^ a m e r

WX will now demonstrate the correct procedure for
assembling this box fpointing to A-4)*
^firat, note the numbers on the bearing caps- {point
ing to them) and the numbers on the bearing posts {pointing
to them)*

fhe number m

the bearing cap corresponds to a

number on the bearing post on which the cap should be
positioned*

"drasp the rod with the rack with the left hand* ■With
the ■rack.up a M to the left, .guide the ether end through the
slot-in the ri.ghb~ha.iui aide of the bm*-

Position the slots

in-the rod over the two smallest gear poets*
"draap the large crankshaft with the- right' hand*

As

you bring the part to the box, flip the part so that the
wishbone is down .-and the gear is pointing .toward you*
Holding the part in this position, place it on hearing poets
numbered ■5- and $ making •Certain that the gears mesh.
MGrasp the bearing cap number-6 on the ends with the
thumb and index finger of the. right hand.*

keeping the hack

three fingers out of-the box, -line up the pin with the
smaller hole and position on hearing post number 6*

Cap

number 5 is positioned in the same manner*
"With the left hand grasp the .smaller crankshaft'.*
As you carry the part to the box, turn your hand, completely
over so that the longer shaft with the collar is to the
right and the groove on the collar is up*

Holding the part

in this position, grasp the washer 'With the right hand and
position on this shaft, matching the'hole in the washer with
the groove in the collar*

Creep the bottom bevel gear with

the pin with the right hand and position on the shaft, in~
aerting the pin through the-hoi® in the'washer and the
groove in the collar*

let ting, the right thumb remain •on

the gear, position the index and middle fingers over the back
half of the' wishbone..

Position the assembly between bearing

pests numbered 3 and 4* bringing the place in at &
angle so that your thumb ■will miss the gear post*.
,rGrsep bearing cap number- 4 on the ends with the thumb
and index' finger of the right hand*

Keeping the back three

fingers’out of the box* line up the pin with the smallest
hole and position o n 'post number 4*

Gap number 3'is grasped

and positioned in the same manner#
^Orasp the Connecting'rod with the left-hand,- Both
ends are Just alike*

'Position the ends.over the wishbones'

of the crankshafts*
^fhis completes the back half'of the box*

{Place -

right hand in the box so that it is divided into an. assembled
and ’unassembled part *)
v®rUap the gear with'the smaller opening with the
left hand and the bevel gear with the right hand* ’Invert
the gear in the left hand so that the set screw is up (point
to set screw),*

Position the groove on the bevel gear over

the. set screw so that the two parts fit snugly together*
With the left hand,, position the assembly over the'gear post
with the bevel gear on the bottom*'

Make certain that the

gears are meshed by turning the assembly* ;
*f0resp the gear with ’the recessed'opening with the ;
left hand and the helical gear with the right- hand*

Position

the hole of the helical gear over the pin in the opening of
the gear in the left hand*, the easiest way to do this is
to h old'the parts at an angle to each other and line up the

hole with the pin*. 'Start the pin into 'the hole an# lift up
the helical gear so %hat it can be positioned in the re*
cessed openings

Molding the part, like a hypodermic with

the thumb on top of the helical gear,.*, position on the gear
post*
^irasp the shaft and worm .gear with the right hand#
.preposition so that the worm gear is to the fight.,

iu.iie

the other end through the hole in the .left-hand side of
the box,

Position the shaft in the grooves of the hearing

post's so t h a t 'the shoulders on the shaft straddle gear' post
number 2.
n®rasp hearing tap number 2 on the sides with the
thumb and index finger of the right hand, thumb being to
the left*,

preposition the tap so that the pin will, be

placed in the smaller hole*
number 2.

.Position, the cap on gear post

Bearing cap number 1 is placed on gear post

number 1 in the same manner*
'
?l'§rasp the handle with the left hand*.

Position, on

the shaft protruding, through the hole on the |eft*hand
side of the box*
*th&$ completes the assembly,n

A*

leat the learner noting that he is comfortable*

Speak slowly

"This time 1 will describe each operation for as*
semblini the box and you will

each operation as 1

so indicate*** (fhe instructions
be substantially the same as those described in step I.)

B.

Slide the bo& to the side of 'the subject and

assemble it returning each part to its correct position on
the mounting board*

Then position the box in front of

subject and proceed with the instructions*

n m

will have one more ■practice trial on

This time I want you to assemble the pafta in the box as
1 have shown you*

Ask me any questions which might occur**

A.

After the subject has assembled the box, slide it to

the side and disassemble it.

fhen position the box in

front- of the subject.

liSfEimfiflia To fHE m M m m
wfnu will now assemble the box three times.

In the

event you make a mistake correct it and finish the assembly.
I will record the length of time it takes you to assemble
the box on each assembly.
11Are there any quest ions?
!*Eeady?
'
w'Qol* ■

(start watch)

m m w m m
B*

Upon completion, of the task tell the subject the

length of time in which he assembled the box and record'it
in seconds.
C.

.Slide the box. to the side and disassemble it#

then position the box in front of the subject.
D.

Have the subject assemble the box twice more.

Record the time in seconds after each assembly.
E.

Average the times for the three trials,

f*. Compare scares on A~£ and A~4 using a correlation

A*

Put Him at ease*

Explain to Him the purpose of

the experiment and briefly what is expected.

*$he purpose of this experiment is to compare two
methods of learning*
tfFirst, I will teach you How to assemble this box
(pointing to A~2)*

After I have taught you the procedure*

you will then assemble the box three times*

I will record

the length of time on each assembly and average your times
on these three trials*

On the basis of your average time

on these three trials you will be matched with another
subject who has the same average time * plus or minus one
second*
hen 1 will teach you how to assemble this box
(pointing to A-»4), by one method and your unknown partner
by another method ♦

t will then compare your time score

with that of your unknown partner*

II,

PRESENT SUB-TEST A-2

PROCEDURE
A,

Have the learner over and behind you in proper

position for correct angle and perspective and proceed to
tell and show him the correct procedure to be followed in
assembling the box,

INSTRUCTIONS TO THE LEARNER
The instructions given to the learner will be sub
stantially the same as described in Appendix A, step II,
page 36.

Ill,

TRT OUT PERFORMANCE

PROCEDURE
A*

Seat the learner noting that he is comfortable.

Tell him what he is expected to do.

Speak slowly and

emphasize key points,

INSTRUCTIONS TO THE LEARNER
"This time I will describe each operation for assembl
ing the box and you will perform each operation as I so indi
cate,

(The instructions given to the learner will be

substantially the same as %hose described in step II-*)

B*

Slide the box to the side of the subject and

disassemble i t 'returning each fart to its eorredb position
on the mounting board*

then position the box in front of

the subject and proceed with the instructions*

:Wl€>u will h a w one more practice trial on this box*
This time I want you to assemble the parts in the box as I
have shown you*

A.

Ask me any ■questions which might occur. ^

After .the subject has assembled

to the side and disassemble it*.

Then position the box

front of the subject.

TO TIB jjy
^Tou will now assemble the box three times*

In

event you make a mistake correct it and finish the
I will record the length of time it takes you to assemble
the box on each assembly*

nAre ther© aay duestions?®Re.ady?
w&©i**

8*-

(start watch)

Bpon ©©mplecion ©.£ the task tell the sub ject the

■length of time la which he assembled the box and record if
in seconds*
G*

Slide the box to one aide and disassemble it*

then position In .front of the subjo ct ♦
D.

lave the subject assemble the box twice more*

Becord the time in seconds after each assembly#
$,

Average the times for the three trials*.

i, * m m m t

A#

ju&

At the subject is already familiar with the

purpose- and procedure of the experiment, proceed to
demonstrate box A *4*

lave the learner over and behind

you slightly to the left, tell and show him the correct
procedure to be followed in assembling the box#

liSfBiGTXOlB'|0 III. XMBMK
the instructions to the learner will be substantially

-50—
the same as those described in step I, Appendix A, page 40*

II*

TRY OUT PERFORMANCE {GROUP I)

PROCEDURE
A*

Seat the learner noting that he is comfortable*

Speak slowly and emphasize key points*

INSTRUCTIONS TO THE LEARNER
CONTROL GROUP
B*

EXPERIMENTAL GROUP

“You will have one

B*

"You will have

practice trial on this box

one practice trial on

and one time trial*!f

this box and one time
trial*
C*

“During your

practice trial I want
you to describe each
operation of the assembly
to me as you perform it*M

PROCEDURE
D*

If the subject

does not verbalize on an
operation tell him that
you did not understand

what, he had done and
have him expiain it.

A.#- After the subject ha a .assembled the box, slide it
to. the side and disassemble it.

then .position the box in

front of the subject.

asfBiMfiQfs 12 'ill iiAiiii
W'fom will now have one time trial*

'In the event you

make a mistake correct it and finish the assembly*

I will

record the length of time it takes you to assemble the box*
'•Af* there any questions?
*Ready?
”Got ®

B.

Istart wmbeh}

iubjeebs in the experimental .group are to be

told they need not verbalize on. the time trial*
0*

Increase the number of practice trials by one

for each group',. XI through ?*

Otherwise the instructions

are the same.
D.

Compare the differences between the means of the

the time triale for each group I through ? for their respec
tive control and experimental sub-groups 9 usi ng email
statistics'and the ??tw formula.
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